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Manufacturing device, particularly a folding press, having electronic tool detection 



The invention relates to a production unit, in particular a bending press, for forming work- 
pieces of sheet metal, having two press beams which are displaceable relative to one another 
by means of a drive mechanism and which can be used to obtain a desired tool length by fit- 
ting a variable number of bending tools, and having a control device connected to the drive 
mechanism for influencing the operating behaviour of the production unit as a function of 
states detected by sensors, manual control commands and/or specifications stored in a mem- 
ory device, in which the inserted bending tools have machine-readable unmistakable codes in 
the form of electronically detectable information carriers to enable them to be identified and/ 
or their position detected on an at least partially automated basis, and an electronic detection 
device provided as a means of identifying a plurality of information carriers and connected to 
the control device or to a control and/or evaluation device co-operating with it co-operates 
with the first and/or second press beam, at least one displacement and/or guide mechanism 
being provided, extending essentially parallel with the achievable tool length, which accom- 
modates the detection device so that the codes or data and/or detection signals of a plurality of 
information carriers can be detected consecutively and can be transmitted to the control de- 
vice or the control and/or evaluation device co-operating with it. 

Patent specifications DE 38 24 734 Al and DE 38 30 488 Al disclose a production unit 1 for 
processing metal, in particular a die bending machine or a die forging press, with an electronic 
tool detection system. A set of bending tools for these units consists of at least a top tool, in 
particular a stamp, and a bottom tool, in particular a die. However, these tools can also be split 
up into segments, i.e. separated, so that the smaller tool parts are easier to handle. At least one 
electronically detectable code carrier is mounted in the respective individual tools, which con- 
tains all the geometric data defining the tool and the permissible tool load data. Alternatively, 
the code carrier may also be defined by nothing more than a tool code if the tool data is stored 
in the machine controller. In order to be able to read the code carriers in the tools, at least one 
reading head is mounted respectively in the region of the tool holder mechanisms, i.e. on the 
press beam and on the press table. These reading heads provided for each code carrier enable 
the tool data or tool codes of the individual code carriers to be detected and transmitted to the 
machine controller. The disadvantage of this is that it is necessary to provide a plurality of 
reading heads in order to detect one of a plurality of possible work tools for every bending 
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tool, which means that a relatively complex cabling and wiring system is needed, amongst 
other things. In addition, situations may arise in which a new set of bending tools does not 
match the disposition of the reading heads because of a different pitch distance, so that either 
the disposition of the individual reading heads has to be changed or the positioning of the 
code carrier on the bending tools has to be adapted, which then requires a series of awkward 
manipulations. 

Document DE 44 42 381 Al discloses a device for detecting the position and shape of top 
cheek tools on die bending machines and die presses. Disposed behind a top cheek in a guide 
is a motor-driveable carriage on which a holder is mounted. Integrated in the holder is a photo- 
electric barrier with transmitter and receiver, which co-operates with an electronic evaluation 
system to determine the length of the top cheek tools fitted in the top cheek and the spaces in 
between them by means of reflection. Also disposed in the holder is a writing-reading head, 
the purpose of which is to read codes provided in code carriers in the rear face of the top 
cheek tools. The information is scanned by passing the writing-reading head across them and 
then evaluated by an electronic evaluation system. 

Document EP 09193 00 Al discloses a bending press for forming workpieces of sheet metal, 
in which a press beam co-operates with a scanner which scans identification codes or symbols 
and a position detecting device which detects the position of the scanner. The bending press 
has a display device and a memory so that position-related data from the scanner and position- 
related data form the position detecting device can be read in conjunction with one another 
and stored in the memory. A top or a bottom frame is moved in a vertical direction, releasable 
impact dies or bending tools being disposed in the top frame. The die disposed in the bottom 
frame is compared with the dies in the top frame. The reading device is displaced in a guide 
device, horizontally with respect to the top frame, until the scanner reads an identification 
code or symbols. The data is read and the position-related data from the reading device is 
stored in the memory. 

The underlying objective of the present invention is to propose a production unit for forming 
workpieces of sheet metal, which permits a reliable identification and/or position detection of 
the inserted bending tools, even if there is a plurality of different configurations, thereby ob- 
viating the need for any complex re-fitting or adaptation work on the tool detection system, in 
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particular with regard to its structure. 

This objective is achieved by the invention as a result of the displacement and/or guide 
mechanism 45 for the detection device 44 recessed in a press beam 15 or in the press table or 
at least partially integrated therein. 

The advantage achieved as a result is that only a single detection system is needed for the 
electronic information carriers to enable the bending tools of the press beam and Jot the press 
table to be electronically detected. Furthermore, hardly any re-fitting work is needed in order 
to ensure that the individual bending tools provided for any work application can be reliably 
detected in different tool configurations. All in all, the specified production unit is therefore 
particularly flexible in terms of the possible tool distances or number of tools and the electro- 
nic detection of them is reliable. Another particular advantage is the fact that, because the de- 
tection device is forcibly guided during its displacement, the individual tool data sets or tool 
codes can be detected in a consecutive sequence, which means that the sequence of whatever 
bending tools are inserted can be easily detected by the control device. This detection takes 
place without an exactly defined specification having to be entered at the electronic control 
device. Another advantage of the design proposed by the invention resides in the fact that the 
individual information carriers are read in sequence, which means that the maximum number 
of detectable tools is no longer restricted by hardware-related constraints, such as a limited 
number of available inputs, for example. The number of detectable bending tools can there- 
fore be extended with relatively little difficulty. The specified design also facilitates and im- 
proves the task of detecting the position of the individual bending tools. Accordingly, the po- 
sition can be detected in combination with or as an alternative to identification of the tools 
themselves. 

Another embodiment defined in claim 2 is of advantage because it also enables displacement 
and/or guide mechanisms of relatively large dimensions to be accommodated. 

Also of advantage is another embodiment defined in claim 3, because it enables whatever 
bending tools are retained in the tool holder mechanism to be fully recorded or detected. 

As a result of the embodiment defined in claim 4, the displacement and/or guide mechanism 
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or at least its transport element and the detection device are safely housed to protect them 
from outside influences or the effects of forces and the pulley blocks disposed on the end-face 
or distal end regions of the press table merely guide the endless transport element together 
with the detection device in the interior of the machine frame. 

As a result of the advantageous embodiment defined in claim 5, dirt is prevented from getting 
to the transport element and detection device disposed underneath the bending tools. 

Advantage is also to be had from an embodiment defined in claim 6 because a reliable signal 
and data transmission can be achieved from the detection device to the control device and vice 
versa and the risk of outside influences is low or can be minimised using simple technical 
measures, such as screening elements, for example. 

Also of advantage is an embodiment defined in claim 7, since it permits a relatively extensive 
displacement range within which a reliable signal and data transmission can be set up whilst 
requiring very little in the way of cabling and wiring. 

Of particular advantage are the features defined in claim 8, since these provide a simple 
means of ensuring that the respective data or codes from the plurality of information carriers 
are received or picked up consecutively in sequence at the detection device . The risk of faulty 
detection is therefore minimised and this approach is also conducive to detecting the sequence 
or disposition of the individual tools. 

Also of advantage is an embodiment defined in claim 9, since it enables longer displacement 
paths or tool lengths to be bridged without difficulty and makes for an inexpensive displace- 
ment and/or guide mechanism. 

A variant of one of the embodiments defined in claim 10 is of advantage because it is based 
on a simple mechanical structure, by means of which the detection device can be moved 
across extensive distances with sufficient guiding accuracy, given the dimensions of the de- 
tection device. 

An alternative embodiment is defined in claim 1 1 . the advantage of this is that it secures a 
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relatively precise forced guiding action for the detection device along the possible tool length. 

Also of particular advantage is an optional embodiment defined in claim 12, since it enables 
the detection device to be at least partially or predominantly automated. 

As a result of the optional embodiment defined in claim 13, a bi-directional displacement of 
the detection device can be automated. Furthermore, by designing a cable link accordingly, 
twisting in the cable which is likely to cause damage can be ruled out, in addition to which, 
the individual information carriers can be scanned twice or more within a relatively short time. 

As a result of the embodiment defined in claim 14, the demands placed on the displacement 
and guide device are low and the occurrence of wear due to components rubbing or sliding 
against one another is ruled out. 

The virtually maintenance-free electronic information carrier defined in claim 15 is of advan- 
tage in terms of keeping costs down. 

As a result of the embodiment defined in claim 16, at least the communication and transmis- 
sion run for information and data signals between the detection device and the information 
carrier can be of a contactless or wireless design. It is also preferable if electric operating 
power for the passive information carrier is transmitted wirelessly between the detection de- 
vice and the information carriers via these transmitter and/or receiver devices or alternatively 
via separate transmitter and/or receiver units. Furthermore, information carriers of this type 
can also be read or detected without any difficulty, even if the guiding or displacement accu- 
racy of the displacement and/or guide device is low. 

Another possible embodiment defined in claim 17 is of particular advantage because chang- 
ing data and cumulative historical data can be stored via the detection device in the memory 
device as and when necessary, which means that the information carriers will always contain 
up to date information and data. 

Another possible embodiment is defined in claim 1 8, the advantage of which is that, although 
simple means are used, the relative position of bending tools within the possible length within 
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which tools can be mounted is determined sufficiently accurately. This advantageously means 
that there is no need to make any adjustments or modifications to the bending tools or posi- 
tion-detecting elements. 

Claim 19 specifies an inexpensive passive position-detection element which can be reliably 
detected. 

The embodiment defined in claim 20 enables contactless detection of the presence and/or po- 
sition of a bending tool, using inexpensive but reliable means. 

As a result of the embodiment defined in claim 21, the instantaneous position of a specific 
tool within the possible tool length can be detected, for example from a defined tool initial 
point, so that it can be evaluated and taken into account in the subsequent sequences to be run. 

A multi-use or multi-functional use of the displacement drive is made possible by the embodi- 
ment defined in claim 22, namely for detecting the position of various bending tools on the one 
hand and as a displacement drive for automating the displaceable detection device, on the other. 

As a result of the embodiment defined in claim 23, there is no need for trailing cable systems 
between the displaceable detection device and a stationary machine part, which also means 
that a reliable hard-wired signal transmission is possible from the displaceable detection de- 
vice to a fixed or stationary point of the production unit, even if there is limited space. 

Electric signals can be reliably and simply transmitted from the transport element to the con- 
trol device and/or vice versa as a result of the embodiment defined in claim 24 and/or 25. 

As a result of the features defined in claim 26, a reliable electrical isolation is obtained be- 
tween the transport elements and the machine frame using simple means. 

Finally, an embodiment defined in claim 27 is of advantage because it guarantees a slip-free 
displacing motion of the detection device along the requisite tool length and simple technical 
means are used to define and monitor a displacement path of the detection device relative to 
the tool length and relative to a defined zero or initial point. 
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The invention will be described in more detail below with reference to examples of embodi- 
ments illustrated in the appended drawings. 

Of these: 

Fig. 1 is a simplified, perspective diagram of a production unit with the fittings proposed 
by the invention; 

Fig. 2 is a simplified schematic diagram in a side view showing a dual embodiment of 
the displacement and/or guide mechanism used for detecting the tool; 

Fig. 3 is a simplified, schematic diagram seen in section along line III-III indicated in 
Fig. 4, showing another embodiment of a displacement and/or guide mechanism 
in the sub-structure of a generic production unit; 

Fig. 4 is a simplified, schematic diagram in longitudinal section, showing the sub- 
structure of a production unit incorporating the displacement and/or guide mecha- 
nism for the electronic tool detection system according to Fig. 3; 

Fig. 5 is a highly simplified, schematic diagram of a production unit with another em- 
bodiment of a tool detection system; 

Fig. 6 is a simplified perspective diagram showing a bending tool with an information 
carrier disposed in its bottom face; 

Fig. 7 is a diagram in section showing an example of a tool with the electronic informa- 
tion carrier and a passive position detection element; 



Fig. 8 



is a simplified, schematic diagram showing an electronic information carrier for 
the tool detection system. 



Firstly, it should be pointed out that the same parts described in the different embodiments are 
denoted by the same reference numbers and the same component names and the disclosures 
made throughout the description can be transposed in terms of meaning to same parts bearing 
the same reference numbers or same component names. Furthermore, the positions chosen for 
the purposes of the description, such as top, bottom, side, etc,, relate to the drawing specifi- 
cally being described and can be transposed in terms of meaning to a new position when an- 
other position is being described. Individual features or combinations of features from the 
different embodiments illustrated and described may be construed as independent inventive 
solutions or solutions proposed by the invention in their own right. 

Figs. 1 and 2 illustrate a production unit 1, in particular a bending press 2, for shaping work- 
pieces 3, in particular to produce housing parts 4, sections, etc.. This production unit 1 may 
also be used to make elongate sections, such as angled sections, U-sections, Z-sections, etc., 
with a very high ratio of length to cross section, for example. 

A machine frame 5 of the production unit 1 essentially consists of two substantially C-shaped 
stand-side panels 6, 7 disposed at a distance apart from one another, which are supported on a 
floor 9, either directly or, for example, via damping elements 8, if necessary, or in another 
embodiment, as illustrated in this example, secured to a common base plate 10, in particular 
welded thereto. The stand-side panels 6, 7 are also joined to one another across a distance 1 1 
by means of wall parts 13 extending perpendicular to a vertical mid-axis 12.. 

By reference to a working plane 14 extending parallel with the floor 9, the production unit 1 
has two oppositely lying press beams 15, 16 extending across a length 17, which is generally 
determined by the size of the machine in question and the working length made available for 
bending the workpieces 3. 

The press beam 15 directed towards the floor 9 is secured to the machine frame 5 by means 
of a fixing system 19, preferably directly on front faces 20 of legs 21 of the C-shaped stand- 
side panels 6, 7 assigned to the base plate 10, in particular by means of a welded joint. Pro- 
vided on side faces 22, 23 of spaced apart legs 24 of the C-shaped stand-side panels 6, 7 di- 
rected towards the floor 9 are actuator drives 25, 26 of the drive system 27, to which a pres- 
surising medium can be applied, these being double acting hydraulic cylinders 28. Actuator 
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elements 29, e.g. piston rods of the hydraulic cylinders 28, are drivingly connected via articu- 
lated bearings 3 1 and bolts 32, for example, to the press beam 16 which is mounted in guide 
means 30 of the machine frame 5 so that it can be displaced in a direction extending perpen- 
dicular to the working plane 14. The press beam 15 and the press beam 16 extend across the 
length 1 7 in a substantially symmetrical arrangement and in the direction perpendicular to the 
mid-plane 12, the length 17 being slightly longer than the distance 1 1 . 

On mutually facing front faces 33, 34 extending parallel with the working plane 14, the press 
beams 15, 16 have tool holder devices 35 for supporting and reliably attaching bending tools 
36, 37. In a manner known from the prior art, these bending tools 36, 37 generally comprise a 
bending die 39 in the form of a die 38 and a bending stamp 41 in the form of a stamp 40. The 
tool holders 35on the press beams 15, 16 are designed fore releasably securing the bending 
tools 36, 37 on the one hand and also form support surfaces for transmitting bending forces on 
the other hand. 

As also known from the prior art, the bending tools 36, 37 are divided into sections, so that 
the tool length 42 can be easily varied in order to adapt to specific requirements and also to 
change equipment on the production unit 1 or replace the bending tools 36, 37 more easily. In 
particular, by lining up several bending tools 37 in a row on the top press beam 16 and by 
lining up several bending tools 36 matching them in a row on the bottom press beam 15 or 
press table, the requisite tool length 42 can be set up and configured by an operator of the 
production unit 1 . 

Likewise, the operator may consciously line up bending tools 36 and 37 which are different in 
terms of their properties or parameters, on the bottom press beam and/or on the top press 
beam within the required tool length 42, depending on a particular specification. For example 
at least one of the bending tools 36 or 37 may be of different dimensions or have a slightly 
different geometry than the middle bending tools 36 or 37 within the assembled tool length 
42. This means that the end region of a workpiece 3 to be formed may be of a different shape 
from the middle region or the distal end region of the workpiece 3. Similarly, it would be 
conceivable to form the middle region in a different way from the two end regions. Depend- 
ing on the tool length 42, it is also possible to apply slightly different contact pressures or, in 
order to bend or shape the workpieces keeping them as exactly constant as possible, it may be 
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expedient to use different shapes of bending tools 36 or 37 aligned in a row within the tooth 
length 42. Consequently, any pressure differences or slight deviating movements of the pro- 
duction unit 1, in particular the press beams 15, 16, which occur on exposure to high contact 
forces, can be at least partially compensated, thereby enabling an improved and in particular 
more dimensionally accurate bending or forming result to be obtained. The individual bending 
tools 36 and 37 aligned in a row within the desired or required tool length 42 may barely dif- 
fer in terms of their geometric dimensions and these slight differences in size are very difficult 
to see with the naked eye or not perceptible at all. The differences between the individual 
bending tools 36 or 37 which make up the bending die 39 and used to make up the bending 
stamp 41 thus move within the range of a few tenths of millimetres to a few millimetres and 
are therefore barely perceptible to the eye. 

In order to be able to differentiate between them, these different bending tools 36 and 37 in- 
serted to set up a defined tool set in the form of a bending die 39 or a specific bending stamp 
41 may be colour coded or may be provided with information in the form of numbers or 
graphics. These code systems, which generally visual in nature, are the means by which the 
operator is able to tell which belong together to make up an appropriate set for the desired 
bending die 39 or for the desired bending stamp 41. 

As an alternative to or in combination with these visual coding systems for the operator, the 
individual bending tools used to form the desired bending die 39 and/or the bending tools 37 
used to set up the matching bending stamp 41 are provided with at least one electronically or 
electrically detectable information carrier 43. This information carrier 43 for the individual 
bending tools 36; 37 or for the individual segments of the bending die 39 or the bending 
stamp 41 contain either data about relevant properties or specifications of the respective bend- 
ing tools 36, 37 or the information carrier 43 simply contains an unmistakable identifying 
code behind which is a specific data set with a plurality of data about the bending tool 36; 37. 
In other words, by using an unmistakable or different code for the information carriers 43 
which does not require a large amount of memory, a large quantity of data relating to the spe- 
cific type of the respective tool can be defined or virtually stored directly on the bending tools 
36 and 37 but involves only relatively small quantities of data and a low memory requirement. 
Above all, if only small quantities of data are to be transmitted or read from the information 
carrier 43, it is preferable to use an electronic code as the information carrier 43 for identify- 
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ing the respective bending tools 36 or 37 for a specific and detailed data specification on the 
bending tools 36; 37. This being the case, the information carrier 43 is more particularly pro- 
vided in the form of an electronically detectable code, for example an electric oscillator cir- 
cuit with defined properties, which describes the respective bending tool 36 or 37 almost indi- 
rectly in the associated, externally disposed data set for this code, which is evaluated and elec- 
tronically processed by an electronic circuit of a controller. 

In order to pick up the respective code or data from the individual information carriers 43 in 
the individual bending tools 36 and/or in the individual bending tools 37 electrically or elec- 
tronically, at least one detection device 44 is provided, which is displaceable relative to the 
machine frame 5. This electric or electronic detection device 44 for the individual information 
carriers 43 may be displaced by hand, i.e. manually, relative to the bending tools 36; 37 and 
their information carriers 43 and/or may be moved on an automated basis, as will be described 
in more detail below. 

The detection device 44 co-operates with a displacement and/or guide mechanism 45 and is 
mounted so as to be displaceable relative to it so that it can be moved along the individual 
bending tools 36 and 37 of the bending die 39 and the bending stamp 41 . As a result of the 
detection device 44 co-operating with the displacement and/or guide mechanism 45 and dis- 
placeable relative to it, a detection device 44 which has a relatively limited detection width or 
detection range can nevertheless detect the information carriers 43 reliably over relatively 
extensive or widespread ranges. 

As schematically indicated in Fig. 1, by using nothing more than a movable or displaceable 
detection device 44, it is possible to detect or read both the information carrier or carriers 43 
of the bending stamp 41 as well the information carrier or carriers of the bending die 39. The 
codes or data of the information carriers 43 are preferably read without touching or contact- 
lessly. In particular, the codes or data are received and picked up by the detection device 44 
via a so-called "air transmission distance". In order words, a defined air gap or free space is 
left between the bending tools 36 and 37 or their information carriers 43 and the displaceable 
detection device 44, across which the individual codes or data are transmitted to the detection 
device 44. 



An electric or electronic control device 46 controls or regulates at least the basic sequences 
and functions of the production unit 1 . The detection device 44 for the individual information 
carriers 43 is connected to this control device 46 or a control and/or evaluation device 47 co- 
operating with this control device 46. At least one line connection 48 is preferably provided 
between the detection device 44 and the control and/or evaluation device 47 as a means of 
transmitting signals or data issued or generated by the detection device 44. In the region of the 
displacement and/or guide mechanism 45, this line connection 48 may be provided in the 
form of a trailing cable system 49, by means of which a defined displacement range is ob- 
tained for the detection device 44, and which provides a preferably electric or optionally also 
optical signal link to the control and/or evaluation device 47. A trailing cable system 49 of 
this type offers a reliable signal or data transmission from the detection device 44 to the elec- 
tronic control and/or evaluation device 47 and vice versa. Instead of using a trailing cable 
system 49 with cable handles borne on carriages, it would naturally also be possible to pro- 
vide a cable drum system, from which the trailing cable can be unwound and wound. In par- 
ticular, any trailing cable systems may be used, provided they will guarantee a secure electric 
or light-conducting connection between the control device 47 and the detection device 44. 

The data or information or codes picked up by the detection device 44 are incorporated in the 
control sequences and the available functions of the bending press 2 by the control and/or 
evaluation device 47 and/or by the actual control device 46. 

The specific features or respective specifications of the bending tools 36 and 37 inserted in the 
bending press 2 may be detected by the detection device 44 and the displacement and/or guide 
mechanism 45 on an automated basis, at least to a certain extent, and evaluated by the control 
device 46, which is preferably programme or software driven. The respective data or codes of 
the information carriers 43 will specifically influence the behaviour and the processing se- 
quences of the bending press 2 in a manner that will be described below. 

The displacement and/or guide mechanism 45 specifically enables the detection device 44 to 
be displaced in an exactly defined manner along the longitudinally extending bending tools 36 
and 37, which usually comprise several assembled individual tools. This ensures that none of 
the individual tools are skipped or passed over or otherwise missed, as can happen with a hand- 
held detection device 44 in the form of a hand scanner in certain circumstances. The dis- 
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placement and/or guide mechanism 45 also ensures that the detection device 44 always keeps 
to a defined, error- free reading or detection distance from the individual information carriers 
43 at all times. If the maximum reading range or the maximum possible reception range were 
exceeded, this would lead to faulty reading or to gaps in the individually detected, almost 
serially disposed information carriers 43 of the respective bending tools 36 and 37. Advanta- 
geously, this can be reliably prevented by the displacement and/or guide mechanism 45. 

The displacement and/or guide mechanism 45 may be provided in the form of at least one 
guide element 50, for example, which runs along the bottom and/or the top press beam 15, 
16, in the form of a guide rail or a guide shaft, for example. A guide carriage 51 is mounted so 
as to be linearly displaceable along this guide element 50. The detection device 51 incorporat- 
ing a transmitter and/or receiver device 52 for electromagnetic waves is disposed or mounted 
on this guide carriage 51 . By means of this transmitter and/or receiver device 52 for operating 
a radio transmission and/or a radio reception, the information carriers 43 in or on the individ- 
ual bending tools 36 or 37 can be read, in particular detected, without touching or making 
contact. 

Via the line connection 48 running from the detection device 44 to the control and/or evalua- 
tion device 47, the appropriate information or signals are reliably transmitted from the infor- 
mation carriers 43 across relatively large distances. The detection device 44 preferably also 
has a transformer or amplifier for the signals to be transmitted from the information carriers 
43 to the control and/or evaluation device 47. 

If the data or information detected from the codes by the detection device 44 does not tally 
with transmitted or pre-set values, in particular the desired values set in the control device 46, 
at least an indication or alarm report is emitted and the work sequence of the bending press 2 
is interrupted or is not initiated at all. This avoids any damage to the bending press 2 or the 
bending tools 36; 37 and reduces sources of wastage or faulty workpieces 3. Injury to the op- 
erator due to overloaded and, under certain circumstances, breaking machine parts or work- 
pieces 3 is also avoided or at least the risk of injury to the operator is reduced. In particular, 
the data obtained from the bending tools 36 and 37 can be checked to ascertain whether the 
current configuration of the bending press 2 is suitable for the intended work sequences or 
not. Only if a positive control or comparison result is obtained can the work sequences pre-set 
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in a control programme be carried out or initiated. Otherwise, an alarm or error report is is- 
sued and the bending press 2 is preferably shut down until it can be placed or maintained in a 
safe operating state whilst the correct configuration or equipment has been set up with the 
requisite bending tools 36 and 37. In particular, the actuator drives 25, 26 of the drive system 
27 and/or a drive mechanism 53 of a hydraulic unit driven by an electric motor is placed in 
a non-operating mode until such time as the actual configuration matches the desired configu- 
ration, which is preferably stored in a memory of the control device 45 and/or manually en- 
tered. 

Fig. 2 illustrates a dual embodiment of a detection device 44 with a displacement and/or guide 
mechanism 45 for the information carrier 43. In particular, a respective detection device 44 
and a displacement and/or guide mechanism 45 for detecting a plurality of information carri- 
ers 43 in or on the bending tools 36 and 37 co-operate with the bottom press beam 15 and the 
top press beam 16. The fact of providing a detection device 44 for the top bending tools 37 
constituting the bending stamp 41 and by providing an independent detection device 44 for 
the bending tools 36 constituting the bending die 39 means that the individual information 
carriers 43 can be correctly scanned, even if the reading or detection range is relatively short 
or if the reception sensitivity is relatively low. These two specifically assigned detection de- 
vices 44 may optionally be placed on a common displacement and/or guide mechanism 45. 
This being the case, the two detection devices 44 are always moved simultaneously and in an 
absolutely identical manner. 

Each of these detection devices 44 has a respective transmitter and/or receiver device 52 for 
electromagnetic waves which can be received form the information carriers 43. In response to 
a wirelessly or contactlessly received scanning or power signal, i.e. a signal supplying energy, 
the information carriers 43 send their respective code or stored data to the relevant detection 
device 44 which prompted the query or in the immediate surrounding environment so that 
they can be picked up by the detection device 44. Each of the detection devices 44 in the re- 
gion of the top and bottom press beam 15, 16 or in the region of the tool holder mechanisms 
35 for the bending tools 36, 37 is connected via a line connection 48, in particular a cable 
connection, to the control device 46 or its control and/or evaluation device 47. 
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As a result of the dual or double-function embodiment of the detection device 44 and by set- 
ting up a specific assignment to the top and bottom bending tool 36, 3, a check can be run to 
ascertain whether bending tools 36, 37 which belong together or a specific bending stamp 41 
and an associated bending die 39 are mounted on the bending press 2. If this is not the case, 
the control device 46 will prevent a shaping or bending process from being performed by the 
bending press 2. As mentioned above, the at least partially automated tool detection prevents 
or at least reduces the risk of damage to mechanical components of the production unit, the 
production of unusable workpieces and the risk of injury to the operator. 

In order to scan the information carriers 43 or detect the bending tools 36 and 37 in place 
along the current tool length 42, the electronic detection device 44 can be manually displaced 
along the displacement and/or guide mechanism 45, for example. To this end, the detection 
device 44 must be moved at least once along the current tool length 42. The respective infor- 
mation carriers 43 in the bending tools 36 and/or 37 are preferably scanned or detected during 
the forcibly guided movement of the detection device 44 along the displacement and/or guide 
mechanism 45 and continuously transmitted to the control device 46or the control and/or 
evaluation device 47. These codes or data are preferably transmitted to the control and/or 
evaluation device 47 "on the fly", i.e. without being temporarily stored in the detection device 
44. The respective information or data is picked up from the information carriers 43 during 
the more or less continuous, linear motion of the detection device 44 relative to the informa- 
tion carriers 43, which enables the respective configuration of the bending stamp 41 and/or 
the bending die 39 to be detected rapidly. This brief tool detection would not be possible if the 
detection device 44 were operated on a discontinuous stop-and-go basis. 

As an alternative to or in combination with a manual displacement of the detection device 44 
along the displacement and/or guide mechanism 45, it may be useful to provide a drive 
mechanism 54 to enable the detection device 44 to be controlled on an automated basis, as 
schematically illustrated in the diagrams of Figs. 3 and 4. 

The embodiment of a displacement and/or guide mechanism 45 illustrated as an example in 
Figs. 3 and 4 has the drive mechanism 54 for the detection device 44 connected to the bottom 
press beam 5 or in combination with the press table. Naturally, in a similar or identical man- 
ner, it would also be possible to provide a drive mechanism 54 of this type for a detection 
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device 44 co-operating with the top press beam 16 - Fig. 2. This being the case, the mechani- 
cal and electro-mechanical components of this drive mechanism 54 may be disposed on an 
external face of the support frame or the machine frame 5 of the bending press 2 - as illus- 
trated in Fig. 2, or, alternatively, as illustrated in Figs. 3 and 4, at least partially integrated in 
the interior of the supporting or load-bearing components of the generic machine. 

In the embodiment illustrated here, this drive mechanism 54 has a flexible transport element 
55 in the form of a belt, a chain or a cable. The transport element 55 is preferably of an end- 
less design and is guided round at least two rotatably mounted pulley blocks 56, 57, in which 
case the transport element 55 is an endless loop and is at least slightly tensed between the pul- 
ley blocks 56, 57. The displacement path defined between the pulley blocks 56, 57 for the 
detection device 44 attached to the transport element 55 extends at least across the maximum 
possible tool length 42 of the production unit 1, in particular the bending press 2. 

Alternatively, it would also be possible for the flexible transport element 55 to be guided 
around two mutually spaced winding spools, in which case each of the two ends of the trans- 
port element 55 would be attached to a winding spool and the transport element 55 at least 
slightly tensed between the two winding spools. This would then enable the transport element 
55 together with the detection device 44 to be moved along the requisite displacement path in 
two directions, and as far as possible linearly, by the complementary winding and unwinding 
movements of each of the winding spools. 

A displacement drive 58 for the transport element 55 is preferably provided in the form of a 
drive powered by an electric motor. Alternatively, it would naturally also be possible to use 
pneumatic or hydraulic drives for the belt- or pulley-type transport element 55. 

The displacement and/or guide mechanism 45 for the detection device 44 can be driven or 
controlled on an automated basis and therefore incorporates the flexible, preferably endlessly 
circulating transport element 55 with the detection device 44 attached to it, which is drivingly 
linked to a displacement drive 58 which can be electrically activated. This displacement drive 
58 is preferably reversible in its direction of rotation or motion so that the detection device 44 
can be moved along the maximum possible tool length 42 in both directions. The bi- 
directional, reversible operation of the displacement and/or guide mechanism 45 or the end- 
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less transport element 55 and the displacement drive 58 is preferable to the system which cir- 
culates in one direction only if the corresponding signals or data are transmitted via the line 
connection 48 between the detection device 44 and the electronic control and/or evaluation 
device 47 or control device 46 of the bending press 2. This will prevent line connection 48, 
which is preferably provided in the form of a cable, from becoming twisted. 

The line connection 48 from the detection device 44 to the control device 46 again has a trail- 
ing cable system 49, at least in the region where it bridges the maximum possible displace- 
ment path of the displacement and/or guide mechanism 45, in the form of suspended cable 
loops which can be moved out of the way, or a cable running and cable reel device in the form 
of a drum for the corresponding cable. 

As will also be clear from comparing Figs. 3 and 4, the displacement and/or guide mechanism 
45 for the detection device 44 in this case is countersunk in the press table or at least partially 
integrated in it. A groove-shaped recess 59 is specifically provided at least in the tool holder 
mechanism 35 in which the transport element 55 with the detection device 44 attached to it 
runs. Accordingly, by reference to its longitudinal direction, the recess 59 extends more or 
less across the maximum possible tool length 42 so as to ensure that the respective bending 
tools 36 retained by the tool holder mechanism 35 are reliably detected or picked up. This 
recess 59 in the tool holder mechanism 35 may also extend into the press beam 15 and into a 
table top 60 of the press table, in which case it will be possible to accommodate displacement 
and/or guide mechanisms 45 of relatively generous dimensions. This enables a hollow com- 
partment 61 which is essentially closed off from the exterior to be provided in the press beam 
15 or in the press table, in which the displacement and/or guide mechanism 45 or at least its 
transport element 55 and the detection device 44 can be safely protected from external influ- 
ences or the effects of forces. It would also be possible, for example, for the pulley blocks 56, 
57 to be disposed at the end-face or distal end regions of the press table and to guide only the 
endless transport element 55 together with the detection device 44 in the interior of the ma- 
chine frame 5. The dimensions of the hollow compartment 61 may therefore be reduced, in 
which case the dimensional rigidity of the press table or the press beam 15 will hardly be im- 
paired at all. 
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Instead of mounting the pulley blocks 56, 57 on horizontally oriented rotation axes 62, 63, it 
would naturally also be possible to provide vertically oriented rotation axes 62, 63 for the 
pulley blocks56, 57. Especially if the pulley blocks 56, 57 are mounted so that they are virtu- 
ally lying down, a half or a strand of the circulating transport element 55 may also be guided 
outside of the load-bearing machine frame 5. 

As also schematically illustrated, the rotation axes 62, 63 for the pulley blocks 56, 57 may be 
mounted between the top face of the table top 60 and the bottom face of the tool holding 
mechanism 35. This simplifies assembly and provides unhindered access to the displacement 
and/or guide mechanism 45 for any maintenance or modification work which might be needed 
and/or for control purposes. 

The groove-shaped recess 59 in the tool holder mechanism 35 may also be of a stepped de- 
sign, starting from the top face of the tool holder mechanism 35 in the direction towards the 
floor, on which the machine frame 5 stands in order to mount or support a plate-type cover 
element 64. This removable cover element 64 which may be placed in and removed from the 
recess 54 as and when necessary results in a virtual spatial division in the recess 59 between a 
top tool-holder groove 65 and the housing or hollow compartment 61 disposed underneath, 
which is provided as a means of accommodating at least the belt- or cable-type flexible trans- 
port element 55 along with the detection device 44. 

The plate-shaped cover element 64 between the hollow compartment 61 and the tool holder 
groove 65 for the bending tools 36 prevents or minimises the amount of dirt which is able to 
reach the transport element 55 and the detection device 44 lying underneath the bending tools 
36. This separating or cover element 64 between the tool holder groove 65 and the hollow 
compartment 61 for the detection device 44, which is relatively displaceable therein, also pre- 
vents the detection device 44 from becoming hooked on the bending tools 36 and the informa- 
tion carriers 43 as the transport mechanism 44 is guided relatively close alongside the infor- 
mation carriers 43 and the bending tool 36. The cover element 64 can then be removed, pro- 
viding an easy means of gaining access to the detection device 44 and transport element 55 
and/or the other components of the displacement and/or guide mechanism 45. 

REPLACEMENT SHEET 
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Fig. 5 shows another embodiment of a tool detection system for a production unit 1, in par- 
ticular for a bending press 2 or a so-called die forging press. To provide a clearer illustration, 
panelling and covers have been left out of the drawing, which is a highly simplified and 
schematic diagram intended to provide an easier understanding of how things fit together. 

In this instance, the displacement and/or guide mechanism 45 for the detection device 44 co- 
operates with the adjacent top press beam 16. Again, the displacement and/or guide mecha- 
nism 45 extends essentially parallel with the possible tool length 42 and bears the detection 
device 44 for the information carriers 43 of the various bending tools 37, which operates 
without touching or making contact. The detection device 44 consecutively detects the codes 
or data of a plurality of information carriers 43 by means of a manual and/or automated, mo- 
tor-driven relative displacement along the displacement and/or guide mechanism 45 and 
transmits them to the control device 46 or a control and/or evaluation device 47 co-operating 
with it to enable the relevant information to be processed and evaluated by the control device 
46 or the control and/or evaluation device 47. 

The signal or data transmission from the displaceable detection device 44 to the electronic 
control device 46 takes place in at least part-sections via a line connection 48. A sliding con- 
tact system 66 is provided to enable signals to be transmitted from the displaceably mounted 
detection device 44 to a stationary point on the machine frame 5. This sliding contact system 
66 comprises a slide contact 67 attached to the machine frame 5 or to the press beam 16 and at 
least one conductor track 68 electrically linked to this slide contact 67 in or on the transport 
element 55. This conductor track 68 preferably terminates on the circulating endless transport 
element 55, flush with its top face. The at least one conductor track 68 may optionally also be 
disposed in a groove-shaped recess of the belt- or pulley-type transport element 55. 

Electric signals can be sent by means of this at least one conductor track 68 from the detection 
device 44 via the transport element 55 to the slide contact 67 and then transmitted to the con- 
trol device 46. Likewise, electric signals may also be transmitted from the control device 46 
via the line connection 48, the slide contact 67 and the conductor track 68 on the transport 
element 55 to the detection device 44. To this end, electric inputs and/or outputs of the detec- 
tion device 44 are electrically connected to at least one conductor track 68 in or on the trans- 
port element 55. This conductor track 68 is extremely flexible and may be provided in the 
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form of a thin-film track of copper or by any other electrical conductor. In any event, the slide 
contact 67 is electrically connected to the control device 46 and to the co-operating control 
and/or evaluation device 47 via the line connection 48. 

It is of practical advantage if contact with the conductor track 68 is made from the top face of 
the transport element 55 and at least one conductor track 68 is electrically isolated from the 
pulley blocks56, 57 so that the electric signals to be transmitted on the at least one conductor 
track 68 are not transmitted to the machine frame 5. The set or reference potential of the elec- 
tric signals may be set up by means of a so-called ground connection on the machine frame 5. 
If this is not desirable, at least two electric conductor tracks 68 may be run on the transport 
element 55, co-operating with a multiple sliding contact system 66. 

Alternatively, another possibility is to design the belt -type or pulley-type transport element 
55 itself as an electric conductor so that it also constitutes the electric conductor track 68. In 
particular, the transport element 55 may be provided in the form of a metal cable, which is 
electrically connected to the slide contact 67. Specifically in this case, the electrically conduc- 
tive transport element 55 will then be electrically isolated from the machine frame 5, in which 
case the pulley blocks 56, 57 will be made from a non-conductive material such as plastic, 
and the transport element 55 will not be in contact with the machine frame 5 or any other 
parts of the bending press 2. This can easily be achieved by disposing and dimensioning the 
displacement and/or guide mechanism 45 accordingly. The machine frame 5 or parts of it then 
determine the reference potential so that electric signals between the machine frame and the 
transport element 55 can be picked up by or fed to the detection device 44. 

In one advantageous embodiment, the information carriers 43 have at least one passive posi- 
tion detection element 69 or the information carriers 43 themselves are passive position detec- 
tion elements 69. The passive position detection element 69 enables the relative position of 
the individual bending tools 36 and 37 with regard to the maximum possible tool length 42 to 
be detected, i.e. the position of the individual bending tools 36 or 37 in their tool holder 
mechanisms 35 relative to an initial point 70 or original position, on an automated basis. This 
initial point 70 may be the so-called zero dimension of the production unit 1 or bending press 2. 

The passive position detection element 69 of the information carriers 43 is preferably pro- 
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vided in the form of a simple metal screen 71 or an equivalent metal object, which constitutes 
a marker or code indicating the presence of a bending tool 37. 

The presence of such a screen 71 can be detected by the detection device 44. In particular, the 
detection device 44 has an inductive sensor 72, preferably a so-called Hall-effect sensor, 
which contactlessly detects a detection device 44 as it approaches or passes by the screen 71 . 
In particular, when the sensor 72 is in proximity to the metal screen 71, its electrical proper- 
ties change and this is detected by the detection device 44 or the control and/or evaluation 
device 47 or the control device 46. This change in signal state at the sensor 72 is an indication 
that the detection device 44 is disposed in the vicinity of or immediately adjacent to the metal 
screen 71. The screen 71 is preferably directly coupled with the information carrier 43 or, for 
example, the screen 71 may be provided in the form of the housing or another metal element 
of the information carrier 43. 

In addition to detecting the nature or properties of the bending tools 36, 37, the detection de- 
vice 44 and the sensor 72 co-operating with it also enable the usage or application positions of 
the respective bending tools 36; 37 to be detected relative to the tool holder mechanism 35 
and relative to the available tool length 42 on an at least partially automated basis. To this 
end, the detection device 44 or the control and/or evaluation device 47 also has a distance- 
measuring device 73, by means of which the displacement path covered by the detection de- 
vice 44 can be detected. A distance-measuring device 73 of this type operates, in a known 
manner, by counting pulses, which are directly correlated to a specific distance or a specific 
rotation angle or rotation speed of a rotating motion, e.g. of a motor. The pulse transmitters 
used for the distance-measuring device 73 are those of the incremental transmitter type or 
rotation angle transmitters, which are well known from the prior art. 

Particularly in applications where the displacement and/or guide mechanism 45 used as the 
displacement drive 58 has a stepper motor 74, the distance-measuring device 73 can use this 
stepper motor 74 as a means of detecting the distances covered by the detection device 44 or 
sensor 72 and thus as a means of determining the position of the individual information carri- 
ers 43 and bending tools 36, 37 by reference to a defined initial point 70. The actual positions 
of the individual bending tools 36; 37 determined as a result can then be used by the control 
device 46 for control and monitoring purposes to ensure that the bending tools 36; 37 are in 
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the correct operating position. 

The bending tool 36 illustrated in Figs. 6 and 7 is equipped with an electronically or electro- 
magnetically detectable information carrier 43. 

The information carrier 43 in this case co-operates with a base surface 75 of the bending tool 
36. In particular, the base surface 75 has a groove-shaped recess 76, in which at least one in- 
formation carrier 43 is housed. This offers a simple yet effective means of protecting against 
damage on the one hand and also means that detectability is good because the antenna or the 
transmitter and/or receiver device 52 of the information carrier 43 is only partially surrounded 
by the metal of the bending tools 36 and is therefore only slightly screened. 

Instead of opting for the embodiment with a channel or groove-shaped recess 76, it would 
naturally also be possible to provide a bore in the region of the base surface 75 or in the bot- 
tom end region facing the tool holder mechanism 35 - Fig. 5 - and to insert the information 
carrier 43 in this bore to protect it from being damaged. 

Depending on the circumstances, it may be preferable for the information carrier 43 to be de- 
signed so that it can be connected to the respective bending tool 36 but can also be removed 
or replaced. This would facilitate programming routines and enable damaged information 
carriers 43 to be easily replaced. 

Fig. 8 illustrates another possible embodiment of an electronic information carrier 43. The 
information carrier 43 in this instance is provided in the form of a transponder 77 with inte- 
grated semiconductor circuits. In a manner known per se, this transponder 77 has a passive 
transmitter and/or receiver antenna 78, essentially comprising a coil arrangement with several 
conductor loops. Electromagnetic waves of a specific frequency can be received and/or 
transmitted via this transmitter and/or receiver antenna 78. Optionally - as schematically illus- 
trated - the transmitter and/or receiver antenna 78 may also have a coil core 79 in order to 
improve reception capacity or transmission capacity. 

This transmitter and/or receiver antenna 78 may also serve as a power source for an electronic 
circuit 80 of the transponder 77. Particularly if the transmitter and/or receiver antenna 78 is 
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exposed to an electromagnetic alternating field, electrical energy will be induced in the coil 
arrangement, which can be used to supply or operate the integrated circuit 80. An energy stor- 
age is preferably provided in this electronic circuit 80, for example in the form of a capacitor, 
with will permit a sufficiently long operating time during which the transponder 77 is prefera- 
bly operated without a battery when the electromagnetic alternating field is terminated. This 
results in the longest possible maintenance-free times and constitutes a relatively inexpensive 
electronic information carrier 43 for the bending tools 36; 37 - see Figs. 1 to 7. 

When the integrated circuit 80 is supplied with electric power via the transmitter and/or re- 
ceiver antenna 78, the latter reads at least its code and/or the relevant data from a memory 
device 81 co-operating with it and transmits it, optionally via the same transmitter and/or re- 
ceiver antenna 78 or wirelessly via a co-operating transmitter and/or receiver device 52 spe- 
cifically configured for it, to the detection device 44, as may be seen from a comparison of the 
drawings described above. 

The essential factor is that the information carrier 43 provided in the form of a transponder 77 
operates in only a restricted operating range or environment relative to the detection device 44 
- see Figs. 1 to 5. In other words, the detection device 44 does not pick up the relevant data or 
codes from the memory device 81 unless the transponder 77 and the detection device 44 are 
disposed within a defined distance from one another or are within a pre-defined limited oper- 
ating range. This range will depend on the sensitivity of the transponder 77 and the power of 
the detection device 44 and is usually between 1 cm to approximately 50 cm. 

This information carrier 43 will be explained in more detail with reference to the previous 
drawings. In order to ensure that the detection device 44 is able to obtain or receive the re- 
spective codes or data of the consecutively disposed bending tools 36; 37 consecutively in 
time yet using simple means, it is of advantage if a maximum detection distance 82 between 
the displaceably mounted detection device 44 and an information carrier 43 of an adjacent 
bending tool 36; 37 is smaller than a smallest possible distance 83 between two information 
carriers 43 when the bending tools 36 or 37 are lined up in a row next to one another without 
gaps, as schematically illustrated in Fig. 4. By adopting these precautions in terms of con- 
struction, the detection device 44 is able to receive a plurality of codes of different informa- 
tion carriers 43 not in parallel but simultaneously. Since the individual signals or data occur in 
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a time sequence, the sequence of the bending tools 36; 37 positioned across the tool length 42 
can also be reliably detected. 

Optionally, the information carrier 43 or the transponder 77 used for this purpose may also 
incorporate a memory device 81, which permits access to both reading and writing routines. 
This will enable changing data or properties to be permanently stored in the memory device 
81. In particular, by permitting access to the information carrier 43 or its memory device 81 
for writing purposes, information or data that is subject to change can be easily kept up to date 
via the detection device 44, for example. Particularly as the detection device passes by or is 
positioned in the vicinity of an information carrier 43, the data content and/or data set of its 
memory device 81 can be at least partially updated. The non-volatile memory device 81 may 
be provided in the form of a so-called EEPROM memory, for example. Naturally, it would 
also be conceivable to use any other rewriteable memory devices 81 which do not require a 
permanent power supply to enable the relevant data to be stored on a permanent basis. 

The data stored in the memory device 81, which preferably can not be changed or is defined 
on the basis of a non-editable code, might include information about geometries or dimen- 
sions, maximum load capacity and/or production information or a product number. At least 
some of the data relating to tool parameters may optionally be stored in the memory device 81 
in such a way that it can be edited. This is of particular advantage if the bending tool 36; 37 
was altered or modified by finishing processes and these new tool parameters or geometries 
need to be updated in the memory device 81. 

Another possible option is to run a continuous update of and store information about the 
amount of uses or number of previous uses of the respective bending tools 36; 37 in the in- 
formation carrier 43. In particular, in combination with the control device 46, a service history 
management system can be set up for the bending tools 36;37 and in particular when a maxi- 
mum permitted service time or number of service uses has been exceeded, an appropriate 
warning can be given, which will provide a fully automated system of preventing further 
bending or deformation processes being run on workpieces. 

The individual data carriers or information carriers 43 may also be used to make it easier and 
assist with locating specific bending tools 36; 37 in a machine room in which a plurality of 
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production units 1 are operated. This will make it possible to establish in which machine or on 
which production unit 1 the sought bending tool 36; 37 is mounted. The at least partially 
automated tool detection system will specifically optimise or reduce the amount of work in- 
volved in setting up the production unit 1 . 

A rewrite function of the memory device 81 will primarily be of importance for setting up and 
permanently storing so-called historical data and recording it in the memory device 8 1 of the 
information carrier 43. 

The various components of the so-called transponder 77 or at least some of them are prefera- 
bly encased in plastic or synthetic resin or accommodated in a corresponding form-imparting 
housing. 

The information carrier 43 may also incorporate or constitute the passive, preferably metal 
position detection element 69. In principle, this passive position detection element 69 is used 
merely as a contactlessly detectable code or marker indicating the presence of an information 
carrier 43 or a bending tool 36; 37. Optionally, a housing or the antenna of the information 
carrier 43 may also serve as a passive position detection element 69. Such information carriers 
43 or position detection elements 69 cause electric detection signals or position signals to be 
picked up at the detection device 44, which then enable it and/or the control and/or evaluation 
device 47 to determine or calculate the instantaneous position of the individual bending tools 
36; 37 - as explained above - after which these determined positions can be evaluated in any 
manner, e.g. displayed on a display device. 

By means of an information carrier 43 of this type, therefore, the positions of each individual 
bending tool 36; 37 relative to the tool holder or relative to the bending machine can be de- 
tected on the one hand, and, on the other hand, the properties or parameters of the respective 
tool can be detected on an automated basis. In terms of a third group of data or information 
held in an information carrier 43, the history or service data from one bending tool 36 to an- 
other bending tool 37 can be stored. 

By contrast with the embodiment illustrated as an example in Fig. 8, it would naturally also be 
possible, rather than providing the information carrier 43 and the passive position detection 
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element 69 as a single structural unit, to provide them independently of or separately from one 
another at different positions on a bending tool 36; 37. 

As may best be seen from Fig. 1, the displacement and/or guide mechanism 45 may also be 
provided as a spindle drive 84 in another embodiment, as indicated by the threading shown by 
broken lines. Specifically in this instance, the rod-shaped guide element 50 is provided in the 
form of a threaded spindle 85, which is linked to the detection device 44 and its guide carriage 
51 via the thread during displacement. The detection device 44 can be moved along the tool 
length 42 in two directions by means of a reversibly controllable electric motor-driven, pneu- 
matic or hydraulic displacement drive and/or by a manual lever so that all the information 
carriers 43 are detected or read. 

Instead of providing a cable connection between the detection device 44 and the control de- 
vice 46 or the control and/or evaluation device 47 co-operating with it, it would naturally also 
be possible to design the transmitter and/or receiver device 52 or a separate transmitter and/or 
receiver device so that the relevant signals or data can be transmitted totally wirelessly or con- 
tactlessly. This being the case, it will be necessary to provide the detection device 44 with a 
voltage supply system that is independent of the mains network, for example in the form of 
accumulators or in the form of an inductive energy transmission system. 

The control device 46 and/or the control and/or evaluation device 47 connected to it in a 
communicating relationship are configured in a known manner so that they influence the op- 
erating status of the production unit 1 as a function of the states detected by sensors, manual 
control commands and/or specifications stored in a memory device. 

Finally, for the sake of good order, it should be pointed out that in order to provide a clearer 
understanding of the structure of the production unit 1, it and its constituent parts are illustra- 
ted to a certain extent out of proportion and/or on an enlarged scale and/or on a reduced scale. 

The underlying objectives and the solutions proposed by the invention may be found in the 
description. Above all, the embodiments of the subject matter illustrated in Figs. 1; 2; 3, 4; 5; 
6, 7; 8 may be construed as independent solutions proposed by the invention.. The objectives 
and associated solutions may be found in the detailed descriptions of these drawings. 
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